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© In a method for manufacturing of organic fertiliz- 
ers characterized by shearinq^and kneading a waste 
containing organic materials or a mixture of said 
waste with cellulose-containing organic materials un- 
der an elevated pressure at a high temperature, 
releasing them from the state of elevated pressure, 
followed by pulverizing the treated mixture while 
contacting it with air, an improvement is proposed 
which comprises returning a part of the processed 
mixture discharged from the treating tank and left 
under the conditions of fermentation by t hermo phjjic 
microorganisms after discharging, to the treatment 
tank to recycle and mix the recycled materials with 
fresh raw materials. By means of recycling a part of 
the products, a stable operation can be attained in a 
short time. Therefore a compost of good quality can 
be obtained in a short time without bad odor. 
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The present invention relates to an improve- 
ment of a method for manufacturing of organic 
fertilizers by artificial treatments of livestock ex- 
crements, such as swine-, chicken-, and cattle- 
manures, sewage disposal sludge, such as living 
draining sludge or mixture of said wastes with 
cellulose-containing organic materials such as gras- 
ses, hulls, straws, woodchips, etc. into organic fer- 
tilizers without bad odor within a short time. 

An enormous quantity of excrements exhaust- 
ed from the large-scale livestock industry are left 
due to lack of appropriate treating methods, and 
environmental pollution caused by bad odor and 
discharge thereof without treatment has created a 
social problem. In general, it requires 5 to 6 
months to compost excrements of chicken, cattle, 
swine, etc., and cellulose-containing coarse organic 
materials used as beds thereof, such as grasses, 
straws, hulls, wood chips etc., by leaving them as 
such in the nature. This is very inefficient and 
generates bad odor during that period. It has also 
been difficult to obtain evenly fermented compost 
of good quality because of unevenness in fer- 
mentation of the surface and interior parts. 

In order to solve the above mentioned problem, 
an inventor of thisjnvention proposed a method for 
manufacturing of organic fertilizers, which com- 
prises adjusting the moisture content, to a range of 
45 to 65 weight 0 /©, of a waste containing organic 
materials or a mixture of said waste with cellulose- 
containing organic materials, shearing and knead- 
ing them under an elevated pressure at a tempera- 
ture elevated to 40 *C to 90 °C by pressurization 
and friction, releasing them from the state of el- 
vated pressure, followed by pulverizing the thus- 
treated mixture while contacting it with air. He also 
proposed a device suitable to carry out the method 
(International Patent Publication No. WO92/00259). 

Although this method has succeeded in manu- 
facturing of a high quality compost for a short time 
of period, it Jakes^Jon gjime to reach the des ired 
temper ature in spite of the rise of temperature by 
the heat of co mpression and tne heat o f fiiuiun by 
mi xing friction in a treatment ta nkTano unstable 
conditions continue in manufacturing an organic 
fertilizer by this method. Also during this period 
there is some fear of a bad odor caused by psych- 
rophilic microorganisms and the like which .are. un- 
favorable to manufacturing carnpost. Besides, var- 
ious kinds of raw materials are used in this method, 
and moreover the change of the raw materials is 
enormous. Therefore, it takes some time to sta- 
bilize the conditions such as temperature and, so 
forth which are optimal for the activities of microor- 
ganisms, and it happens that there are: difficulties 
to maintain a stable operation in case that the raw 
materials are changed. _ - 

Then, as a result of- a study, on an improved 



method of the above mentioned invention in order 
to operate steadily in a short time, the inventor 
found that the desired temperature can be reached 
in a short time, it becomes possible to operate very 

5 stably, and a bad odor can be suppressed. Con- 
sequently a good quality of compost can be pro- 
duced by recycling a part of the processed mixture 
discharged from the treatment tank and left under a 
specific condition for further fermentation, to the 

io treatment tank for recycling-treatment mixed with 
fresh raw materials, and finally completed this in- 
vention. 

The present invention is an improvement of the 
method for manufacturing of organic fertilizers 

75 previouly proposed by the inventor, characterized 
by adjusting the moisture content, to a range of 45 
to 65 weight %, of waste containing organic materi- 
als or a mixture of said waste with cellulose-con- 
taining organic materials, shearing and kneading 

20 them under an elevated pressure at a temperature 
elevated to 40 to 90 °C by the pressurization and 
friction, releasing them from the state of elevated 
pressure, and followed by pulverizing the thus- 
treated mixture while contacting it with air. 

25 The improvement according to the present in- 

vention comprises the recycling of ._ac$3r%&f the 
processed mixture discharged fro^-tbfcjreatnrient 
tank and left under the conditions of fermentation 
by thermophilic microorganisms at &, Jfinpsf^tu/e 

30 of higher than 40 °C for more than 5, hours after 
discharging, to the treatment tank and; treating it 
there mixefl with fre§tl jgw materials , the recycled 
amount of said processed mixture being 5 to 60 
weight % of the total amount of manufactured 

35 product. 

As a waste containing organic . i rnat0riaj li whi.ch 
can be the raw material of this invention, livestock 
excrements such as cattle manures,, chiken ^ma- 
nures, swine manures, sewage disposal -sludge, 

40 living draining sludge, food industry ; drainage, 
sewage sludge such as livestock excrements 
sludge, wet garbage, and algae, the aquatic plants 
such as sea weeds, can be mentioned as being 
preferred, but especially, the livestock excrements, 

45 the sewage sludge and a wet garbage are ;pre- 
ferred. These can be used alone, or,; can be mixed 
with cellulose-CQn.taining organic materials. As the 
cellulose-containing -organic:. ; materials;;. ^.grQ^SQS, 
straw, _hyll, wpod^chips, .back* an^iSQ.^KrjijMr.fe©; 

so used favorably, _ '..uvii,.^::^ i^jV.iejYLa;^ 

In order to ensure an accelerated, f$/rn£ptattQnr 
and a better result there is adjusted thei.pH;pf ; the 
mixture with a pH-adjusting agent, so. that^thQv.pH 
value during the. fermentation process is. in grange 

55 of pH 6 to 9 as well as adjusted .the . moisture 
content of the mixture of livestock excrem.Qni^^and 
cellulose-containing organic materials, such as 
grasses, straws, hulls, woodchjps, etG^.tQ. 45 ;to 
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65%. The pH-adjusted mixture is sheared and 
kneaded under elevated pressure, and the tem- 
perature thereof is increased to 40 to 90 *C by 
compression and friction caused by kneading. 
Then the treated mixture is released from the com- 
pressed state with exposition to air. 

In this invention, an organic fertilizer is pro- 
duced by the fermentation by microorganism, and 
as the microorganism, thermophilic and aerobic 
microorganisms are favorable. The fermentation by 
psychrophilic microorganisms, mesophilic microor- 
ganisms or anaerobic microorganisms generates a 
bad odor, and also in case that these microorgan- 
isms exist in the product, rotting or other undesira- 
ble phenomena take place such as the generation 
of substances harmful to plants due to the secon- 
dary fermentation. 

Optimum temperature ranges for microbial ac- 

tiwi+ioo arc ,5Q +Q "70 * _C*. for .tbormoohilir* mirrnrtrnfln- 

tivitfww w-f w ww »w • w w .w. »• >w. • • •^r' «■ • • W WW. 5,*-. . 

isms, 30 to 40 °C for mesophilic microorganisms, 
and 10 to 20 *C for psychrophilic microorganisms. 
At a temperature exceeding these temperature 
range by 15 to 20 *C, their growth is hindered, 
however, their spores are often dormant without 
being destroyed at such high temperatures. There- 
fore, even if the process of manufacture is con- 
ducted at a high temperature, when moderate 
moisture is present, the temperature is lowered and 
the ventilation of air is stopped after packing the 
product, the psychrophilic microorganisms, 
mesophilic microorganisms, or anaerobic microor- 
ganisms are activated, and there is the fear that the 
secondary damage may occur. 

According to the present invention, psych- 
rophilic microorganisms and mesophilic microor- 
ganisms can be destroyed by shearing and knead- 
ing of the raw materials under elevated pressure by 
dint of pressurization and friction. 

That is to say, in the present invention the 
temperature of the raw materials is elevated to 40 
to 90 ° C by means of mechanical compression and 
kneading, and by means of the elevated pressure 
hot water can penetrate into the inner portion of the 
raw materials, and psychrophilic microorganisms 
and mesophilic microorganisms are destroyed as 
the result of the destruction of their spores due to 
penetration of hot water and friction. Accordingly, 
aerobic and thermophilic microorganisms are ac- 
tivated by physical and thermal stimulations, and 
cellulose-containing organic materials are crushed 
into small fragments by the compression and 
kneading. Therefore, livestock excrements, and so 
on, which are main nutrients for microorganisms, 
are evenly distributed. Thus the microorganisms 
are activated in surroundings where the conditions 
for growth, such as temperature, moisture, etc., are 
even. Therefore all microorganisms start their ac- 
tivities simultaneously and ferment the raw materi- 



als within a short time. In such a case, thermophilic 
microorganisms propagate quickly in the primary 
treatment tank and the number of psychrophilic 
microorganisms almost disappear. In the secondary 

5 treatment tank, aerobic microorganisms propagate 
abruptly* since the treated material has been re- 
leased from the compressed state and has been 
pulverized. Accordingly the number of anaerobic 
microorganisms decrease relatively. 

10 Thus, thermophilic microorganisms and aerobic 

microorganisms, which are useful for fermentation, 
are activated and propagate quickly, and since 
psychrophilic microorganisms and anaerobic mi- 
croorganisms which cause bad odor decrease, by 

75 shearing and kneading of the raw materials under 
an elevated pressure and by pulverizing them while 
contacting them with air. Composts of good quality 
and without bad odor can be manufactured within a 
short time. 

20 Therefore, in the present invention the tem- 

perature of the primary treatment tank is main- 
tained at 40 to 90 °C, preferably at 50 to 70 'C. In 
the primary treatment tank, the temperature is ele- 
vated and maintained at said range by pressuriza- 

25 tion and kneading, as the raw materials are 
sheared and kneaded under elevated pressure 
there. 

The* range of the optimum pH value for the 
propagation of important microorganisms for the 

30 fermentation, such as cellulose-decomposing mi- 
croorganisms, is 6 to 9, preferably 7 to 8. The 
value of pH of raw materials can be too low due to 
production of organic acids during the fermentation, 
and the pH value can be too high due to the 

35 presence of excess ammonia, and both cause a 
delay in the fermentation. This problem can be 
resolved by adjustig the pH prior to the addition of 
a pH-adjusting agent in order to bring the pH value 
during fermentation within the range of pH 6 to 9. 

40 Besides, the fertilizing ability of the products can 
be improved by the use of a pH-adjusting agent 
which is a fertilizer as well. ' 

As such a pH-adjusting agent, ammonia or 
calcium-containing compounds which: can ■- 5 be_ap- 

45 plied as fertilizer too, such as calcium silicate, lime 
nitrogen, quick lime, slaked lime, calcium carbon- 
ate, magnesia lime and magnesia quick: Ijme can 
be used when the pH is too low, and phosphorus 
fertilizer such as liquid phosphoric acid, super 

so phosphale of lime and triple super phosphate of 
lime can be used when the pH is too high. The pH- 
adjusting agent can be added simultaneously with 
or after the adjusting of the moisture content.; 

In this invention, the r cycling of a part of , the 

55 processed mixture constitutes a characteristic fea- 
ture thereof. That is, a part of the processed mix- 
ture (hereafter called "recycled raw materials") 
which is discharged from the treatment tank and 
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left further under the conditions of fermentation by 
thermophilic microorganisms at a temperature of 
higher than 40 *C for more than 5 hours after 
having been discharged from the treatment tank is 
returned to the treatment tank to mix it with fresh 
raw materials. 

The recycled raw materials are kneaded at a 
high temperature and under compression in a treat- 
ment tank, and then the thermophilic and aerobic 
microorganisms which are beneficial for the fer- 
mentation proliferate rapidly. After being dis- 
charged from the treatment tank under these con- 
ditions, the fermentation proceeds under a suitable 
surrounding where an organic fertilizer is produced 
and cellulose is decomposed by thermophilic mi- 
croorganisms at a temperature of higher than 40 *C 
for more than 5 hours. A stable reaction starts from 
the beginning by recycling a part of it and mixing it 
with fresh raw materials. Namely, the recycling 
makes the fermentation in the treatment tank con- 
stant by the repetition of kneading under high pres- 
sure and at high temperature (physical stimulus), 
crushing and oxidation. Consequently, the microor- 
ganisms useful for this fermentation are screened. 
Moreover, the screening indicates the microorgan- 
isms, which have a vigorous activity and proliferate 
rapidly, and thus have a function to suppress the 
different kinds of microorganisms existing in the 
fresh raw materials, and afterwards the fermenta- 
tion is constantly stabilized quickly and shows the 
same pattern. Without recycling, the conditions 
fluctuate widely according to: the outdoor tempera- 
ture. When the outdoor temperature is low, heating 
means such as hot air are required in order to 
maintain a stable operation, but in case of the 
recycling operation, there is little fluctuation caused 
by the outdoor temperature. Moreover since a bad 
odor derived from raw materials is easily decom- 
posed by the function of the endo-enzyme and/or 
exo-enzyme of microbial cells contained in the 
recycled raw materials, this has a great effect to 
suppress the generation of a bad odor. 

As the recycled, raw material there is. used a 
processed ; mixture . discharged from the treating 
tank and left under the conditions of fermentation 
by thermophilic microorganisms at the temperature 
of higher than 40 0 C,. preferably higher than 50 °C, 
for more than 5 hours, preferably for more than 24 
hours, after being discharged from the treatment 
tank. In a discharged processed mixture left as it 
is, or left under .a condition being below said range 
of temperature or tirrje. . the fermentation by ther- 
mophilic .microorganisms is insufficient, so:they;are 
not suitable as a . recycled raw materia.! to' stabilize 
the operation.. A product-left for a longer time, can 
be used as recycled raw materials, but the product 
wherein the fermentation is completed and the 
temperature of which , is below 30° C is not pre- 



ferred, because the effect of recycling is small. 

The recycled amount of processed mixture is 5 
to 60 weight % of the total amount of manufactured 
product, 10 to 30 weight% being preferred. 

5 With a recycled amount of less than 5 

weight%, the recycling effect is not sufficient. 
When more than 60% is recycled, the effect is not 
so much increased, and an operation with such a 
large amount of recycled product is not economical 

io as the energy consumption required for recycling 
is increased. 

This invention comprises two process parts, 
the one of which being the shearing and kneading 
of the raw material mixture of organic fertilizers 

15 under an elevated pressure at the temperature ele- 
vated to 40 to 90 • C by pressurization and friction, 
and the other being the releasing the state of 
elevated pressure and pulverizing the thus-treated 
mixture while contacting it with air. 

20 The device which operates the process of this 

invention comprises a primary treatment tank, a 
secondary treatment tank and a fermentation box 
for further fermentation to convert the discharged 
product from the secondary treating tank into the 

25 product and the recycled raw materials. 

In the device the front end of a cylindrical 
primary treatment tank having a hopper for feeding 
raw materials is connected to the rear end of a 
cylindrical secondary treatment tank which is 

30 equipped with, a.n jQutlet at the frgf^.^d^thrp^gh an 
open/close gate. . ^ — • -r^;.-;;: .... 

The primary treatment tankjSr§Qujppedcwith^ a 
screw conveyor for compression and tra nsportation 
and with a system for shea ring_ and knead ing in- 

35 §jfiet-The secondary treatmenL,taak u j^ equipped 
with rotary blades for crushing, and at the rear end 
thereof, is ^quipped with a blower. „ \ : ? 

Thus, the raw ^materials can be treated and 
taken out as a processed mixture after a; single 

40 treatment by a series of devices, j 

An outline . .of Jhe device ; for practising the 
present invention , .explajneit below with the at- 
tached drawings.. _ . ... ; j^itn-snl : 
Fig. 1 is a plan view of the device for manufac- 

45 turing of organic fertilizer of the present invention. 

Fig. 2 is a. cross section alQng tjie .line II - it in 
Fig.1. . ..,.„; " . 

Fig. 3 is a cross, section along the line III - III in 
Fig. 1. 

so Fig. 4 is a right-side elevation, view of Fig ; :j 1;; 

Fig. 5 is a sketqh of a fermentation, box.,- ; ; - 
Fig, ,.6 is a . diagram showing : the;: r$Jatip.g ^.be- 
tween, time and temperature of the outlet- in the 
process pf the present invention .and^.pt^PtrW 
55 process : without , recycling.;. to^.rayvuJmaJerjalsklibe 
reference nurn&ral.s have th^ rme.aning^^iSt^ted 
below; o :rr;.rv * ^rt %v.y* j?;: ^ui^i-c 
1: Primary ifr^tment : tank ; 1i;^ylln^.r^;5eC: 
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ondary treatment tank. 2': cylinder. 3: Open/close 
gate. 4: Hopper. 4a: Hopper for fresh raw materials. 
4b: Hopper for recycling materials. 5: Opening. 6: 
Driving system. 7: Screw conveyor. 7a: Primary 
screw. 7b: Secondary screw. 8: Shearing/kneading 
system. 8a: Rotary blades. 8b: Fixed blades. 9: 
Entrance. 10: Outlet. 11: Rotary pulverizing blades. 
12: Blower. 13: Motor. 14: Opening for air. 15: Raw 
materials. 16: Processed mixture. 17: Fermentation 
box. 18: Side plate. 19: Bottom plate. 

As shown in Fig. 1 and Fig. 3, the device for 
manufacturing organic fertilizers consists of a cylin- 
drical primary treatment tank 1, and a cylindrical 
secondary treatment tank 2 connected through an 
open/close gate 3. 

As shown in Fig. 1, Fig. 2 and Fig. 4, the 
primary treatment tank is composed of cylinder V 
which is equipped with a hopper 4 for the input of 
raw materials on the one end and with an opening 
5 connected to an open/close gate 3. Within the 
cylinder V a screw conveyor 7 driven by a motor 
or a similar driving system 6 and a 
shearing/kneading system 8 are present. 

The fresh raw materials and the recycled raw 
materials are fed from a feeding hopper 4a of the 
fresh raw materials and from a feeeding hopper 4b 
of the recycled raw materials, respectively, as well 
as transported to the primary treatment tank 1 
through the hopper 4 and mixed homogeneously 
there. 

As the screw conveyor 7 transports while com- 
pressing the raw materials fed to the hopper 4 
toward the open/close gate 3, it is desirable to 
provide a secondary screw 7b which rotates in the 
reverse direction to that of the primary screw 7a. 
This secondary screw is provided close to the 
opening 5 of the primary treatment tank, facing the 
primary screw 7a, so that there is a further com- 
pressing the raw materials having been transported 
and compressed by the primary screw 7a. 

The shearing kneading system 8 is equipped 
next to the primary screw 7a, in other words, 
between the primary screw 7a and the secondary 
screw 7b. 

The shearing/kneading system 8 consists of a 
plurality of blades, which is rotated by a driving 
system such as a motor, and fixed blades 8b are 
projecting into the primary treatment tank, cor- 
responding to the rotary blades 8a. 

The. fixed blades 8b promote shearing of the 
raw materials by means of grinding with the rotary 
blades 8a and they prevent co-rotating of the raw 
materials with the rotary blades 8a, and also act as 
baffle boards for a compressed transportation of 
the raw materials. The fixed blades are therefore 
preferably equipped in the primary treatment tank 
with a screw driving system or a similar device, so 
that the fixed blades 8b can be driven forward and 



backward, which enables to control the tempera- 
ture, caused by compression and friction, by ad- 
justing the height of the fixed blades 8b. 

As shown in Fig. 1, Fig. 3 and Fig. 4, the 

5 secondary treatment tank 2 consists of a cylindrical 
tank 2' which has an entrance 9, connected to the 
aforesaid open/close gate 3, on one end, and an 
outlet (opening for taking out the products) 10 on 
the other end. Within the cylinder 2', rotary pul- 

w verizing blades 11 are provided which drive the 
treated materials toward the outlet 10 while pul- 
verizing Jhe treated materials. A blower 12 for tak- 
ing air into the cylinder is provided on the side of 
the entrance 9. 

75 In the drawings shown as an example, both the 

rotary pulverizing blades 11 and the blower 12 are 
on the same rotary shaft driven by a motor_ J3- In 
the drawings, there is shown an opening 14 for air 
iniake for ihe blower 12. 

20 A few fermentation boxes 17 which stock the 

discharged product from outlet 10 are used to 
further proceed fermentation and to make a part of 
the product to recyled raw materials, are arranged 
near the outlet. 

25 The fermentation box 17 has the structure ac- 

cording to Fig. 5 and comprises side plates 18 and 
a bottom plate 19. The upper part is open. The 
bottom plate is a steel plate having fine holes. 
When the treated producted is charged, the activity 

30 of aerobic microorganisms is maintained as air 
flows from the bottom by the natural convection 
caused by holding the heat of the content. 

As apparent from Fig 6, according to this in- 
vention a part of the processed mixture discharged 

35 from the treating tank and further fermented is 
recycled so that a stable operation is obtained 
within a short time after the reaction starts. There- 
fore, composting can be accomplished within a 
short time and a compost of homogeneous and 

40 good quality can.be produced. 

In the presentjnvention psychrophilic microor- 
ganisms and anaerobic microorganisms which 
cause a bad odor are extraordinarily decreased, and 
the treated mixture can be discharged without bad 

45 odor and outflow of sewage. 

As a result of the above ,the present invention 
can contribute greatly to the prevention of pollution 
and to the improvement of living environment. 

The method of the present invention to manu- 

50 facture composts using the., device shown in the 
drawings is as described below. ; v; 

First . of all, , livestock excrements; ^.such as 
swine-, chicken-, or cattle-manures.sewage dispos- 
al sludge, such as living draining sludge or a mix- 

55 ture of said wastes with cellulose-containing or- 
ganic materials, such as .grasses, . hulls, straps, 
woodchijbs (preferably those having been used as 
livestock beds) are taken as raw materials 15, and 
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the moisture content thereof is adjusted to 45 to 
65%. The moisture-adjusted raw materials 15 are 
fed to the primary treatment tank 1 through the 
hopper 4. 

The raw materials 15 are transported by the 
primary screw 7a of the screw conveyor 7, and 
finely crushed by the shearing/kneading system 8 
on the way, where the shearing/kneading system, 
particularly the fixed blades 8b thereof, serve as 
baffle boards. 

The raw materials transported by the primary 
screw 7a are sheared and kneaded while being 
compressed. Therefore the temperature is elevated 
quickly due to the heat of compression and the 
heat of friction. In this case, the intensity of the 
kneading friction, the quantity of the raw materials 
to be transported etc., can be controlled by adjust- 
ing the projection length of the fixed blades 8b. 
The temperature can further be elevated by in- 
creasing the internal pressure by applying the sec- 
ondary screw 7b. 

Thus, the temperature of the raw materials 15 
in the primary treatment tank 1 is elevated by 
compression and kneading, and mechanical and 
thermal stimulations activate the microorganisms. 
Therefore, the fermentation is performed homoge- 
neously and accelerated. Accordingly, the ther- 
mophilic microorganisms propagate because of the 
elevated temperature, and the number of psych- 
rophilic microorganisms decrease. As as a result, a 
bad odor is repressed. 

The adjustment of the open/close gate 3 regu- 
lates the discharge of the treated materials where- 
by internal pressure and temperature are adjusted. 
Thus, the materials treated in the primary treatment 
tank by means of . compression .and kneading are 
heated to 40 to 90 ° C and discharged through the 
open/close gate 3. 

The high temperature materials discharged 
through the open/close gate 3 are transported into 
the secondary treatment tank 2. Since the treated 
materials are pulverized by high-speed rotary 
blades in the secondary treatment tank 2 while 
being contacted with air the treated materials are 
evenly exposed to oxygen. As a result, aerobic 
microorganisms are activated and grow rapidly and 
the fermentation Js accelerated, by which ajpad 
odor is further repressed ibecause; of the decrease 
of the number of anaerobic microorganisms? 

According, to this- -invention, ^bad^ odor is 
scarce already in the discharging stage from the 
secondary treatment tank, and ; the, working sur- 
rounding is greatly improved. 

The treated mixture- which is pulverized under 
blast is discharged .from the„ outlet, 10. The dis- 
charged processed mixture is ordinarily, transmitted 
to the open - fermentation box 17 and left to stand 
there for a few days. . - 



Through this time, the processed mixture is 
fermented by thermophilic and aerobic microorgan- 
isms activated by the air penetrating through fine 
holes of the bottom plate 19. 

s A certain amount, for example the amount 

manufactured in one day, of the products is 
stocked in each fermentation box. Most of them, 
which are left to stand for a certain period, for 
example 5 days, are shipped as a product, a part 

w of them is fed into the hopper 4b as the recycled 
raw materials, mixed with fresh raw material in the 
hopper 4, and supplied to the primary treatment 
tank 1 . 

In the following the invention is explained in 
75 more details by means of a working example and a 
comparative example. 

Comparative Example 

20 1000 kg/day of sewage disposal sludge and 

200 kg/day of hull as raw materials are used to- 
gether with' water, whereby the moisture content of 
the raw materials is adjusted to 50% and fed into 
the primary treating tank 1 from hopper 4 of the 

25 device shown in Fig.1. The operation of manufac- 
turing the organic fertilizer is started: The tempera- 
ture goes up by the heat of compression and the 
heat of .friction.; Aqueous ammonia is added as a 
pH conditioner to .maintain a pH..of (i 7c Jo ;8. at a 

30 pressure of 2 kg/cm 2 in the primary tank 1 ? 

The product mixture treated in Jhe; primary 
treating tank at high temperature/ is ; discharged 
from open/close gate 3, released from the eievated 
pressure and transported to the secondary treating 

35 tank. Under the contact with air, the treated mixture 
is pulverized with high speed rotary blades. The 
pulverized treated, roixtu re is di$Qb%rgejA4r,pm outlet 

10; . . . . .' ^ . 

When operating under the condition of open air 
40 temperatures of 26° C, 17° C and 8*C, the 
changes in the outlet temperature are measured 
after the beginning of the discharge of the product. 
The results are shown in ^ig- .&w.iuJo : « w , t ^se^ .; .;■ 
Fig.6, fcurye 2 shows the result with -an air 
45 temperature of 26* C, curve 3 . shows; -..ttoafci with 
17* C and curved shows that with 8* C: ; : \rr 
The outlet temperature once,, fails down. .<aft.er 
the starting , gt the , product ; di$Gh9rge.' t Ihejsafterrdt 
goes up and stabilizes at about 6§°C.„ But it takes 
50 a -Jong , time; to. re^ch the ; stable state.:, .^specially 
when the; open air temperature is low, allonge/ tjme 
is required for, the. stabilization of thejemperature. 

Example :.: nig- • ./.^.al^r;;. Is oioch&rgs:" 
55 /-rc/^e r" n I'rtZ sisY;.':^' 

A portion of. the processed: ^ mi^ure^disch^rged 
for one day in the .comparative yexsropteJ^-traqs? 
ported to; a fermentation. box :1 7 w ; her0:fgct£\er fer- 
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mentation treatment takes place by maintaining the 
temperature at 60 • C for 5 days. 200 kg/day of the 
fermentation-treated products in the fermentation 
box corresponding to 20 weight% of the total prod- 
uct is fed into the primary treatment tank 1 through 
hopper 4b, where it is mixed with fresh raw ma- 
terial fed from hopper 4a. The manufacturing of the 
organic fertizer is conducted similarly to the com- 
parative example 1 . 

The recyling operation is carried out under the 
condition of an open air temperature of 8°C. The 
change in the outlet temperature of the beginnning* 
of the product discharge is measured. The results 
are shown in Fig 6 (curve 1). Even though the air 
temperature is low, the outlet temperature stabi- 
lizes at 68 *C after 8 hours. Thereafter the tem- 
perature remains almost constant. 

0!a!ms 

1. A method for manufacturing of organic fertiliz- 
ers, with adjusting the moisture content of a 
waste containing organic materials or of a mix- 
ture of said waste with cellulose-containing or- 
ganic materials to a range of 45 to 65 
weight%, sh garing and kneading the waste or 
the mitxtureunaer an elevated Dressure at a 
temperature elevated to 40 to 90° C by pres- 
surizati oa-^am L friction , releasing the state of 




elevated pressure, followed by pulverizing t he 
thus-treated mixture while contacting it with air, 
characterized by recycling a part of the pro- 
cessed mixture discharged from the treatment 
tank and left under the conditions of fermenta- 
tion by thermophilic microorganisms at a tem- 
perature of higher than 40 * C for more than 5 
hours after discharging, to the treatment tank 
and treating it there mixed with fresh raw ma- 
terials, the recycled amount of processed mix- 
ture being 5 to 60 weight% of the total amount 
of the manufactured product. 

2. Method according to claim 1, wherein the 
waste containing organic materials consists of 
livestock excrements, sewage sludge and/or a 
wet garbage. 

3. Method according to claim 1 or claim 2, 
wherein there is added a pH adjusting agent to 
adjust the pH of said mixture to a range of pH 
of 6 to 9. 
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Fig. 
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